have migraine headaches diagnosed by a health professional?". Subjects responding affirmatively to this question were subsequently asked "Do you receive any treatment or medication for migraine headaches?", and the nature of any such treatment or medication (drug, diet or "other").
We calculated the prevalence of migraine headache and its treatment, focusing on the adolescent age groups (12-14 years and 15-19 years) and gender. The data were analyzed using Systat v9.0. 5 Weights were recoded to reflect the sample size. Where appropriate, prevalence estimates are accompanied by 95% confidence intervals (CI), based on sample size weights. Chi-square technique was used for all bivariate analyses and odds ratios as a measure of association. All analyses were performed within the parameters outlined for analysis of Statistics Canada microdata files.
RESULTS
Responses to the question "do you have migraine headaches diagnosed by a health professional?" were received from 173,012 of 173,216 eligible participants (99.9%). As this question was not posed to those less than 12 years of age, the cohort is representative of 24,567,700 Canadians over 12 years of age in 1996-1997.
Among the respondents, 12,442 reported that they suffered from migraine headaches diagnosed by a health professional, representing 1,670,600 Canadians or 6.8% of the population (95% CI: 6.7%, 6.9%). Migraine headaches were reported by 3.5% of males (95% CI: 3.3%, 3.6%) compared to 10.1% of females (95% CI: 9.8%, 10.3%) (p<0.0001, chi-square).
The prevalence of migraine increased with age and was reported by 2.4% of adolescents aged 12-14 years (95% CI: 2.0%, 2.7%), and by 5.0% of the 15-19-year-olds (95% CI: 4.6%, 5.4%) compared to 7.2% of adults, aged 20 years or older (95% CI: 7.1%, 7.4%), (p<0.0001, chi-square). Males were uniformly less likely to report migraine at all ages (Table) .
Among those reporting migraine, 51.0% reported using some form of treatment (95% CI: 50.0%, 52.0%). Females were more likely to treat (53.1%, 95% CI: 51.9%, 54.3%) than males (44.7%, 95% CI: 42.6%, 46.8%) (p<0.0001, chi-square). Treatment was also related to age and was employed by 45.1% of 12-14-year-olds (95% CI: 36.9%, 53.2%), by 45.7% of 15-19-year-olds (95% CI: 41.4%, 49.8%) and by 51.5% of those over 20 years (95% CI: 50.4%, 52.5%) (p=0.0027).
Of those who treated their migraine with drugs, diet or other therapies, the choice of treatment modality did not differ by age. Drug treatment was employed by 95.4% of those under age 20 years compared to 94.8% of the older respondents (p=NS). Dietary therapy was used by 6.8% and 6.1% of the younger and older groups respectively (p=NS), and other therapies were used by 4.5% and 6.7% of each respective group (p=NS).
Those who used diet to control their headaches were less likely to co-medicate with drugs (OR: 0.25, p<.0001). Similarly 34% of those who used "other" treatments also used medication (OR: 0.005, P<.0001).
DISCUSSION
The design of the Canadian National Population Health Survey involves a stratified multistage probability sample of Canadian households, and is designed to be representative of the national population. As the questions asked in this survey were only posed to those over 12 years of age, the study allows inference about the Canadian population of 24,567,700 over 12 years of age.
Our estimates of migraine prevalence are similar to those derived from the United States population derived from the 1989 National Health Interview Survey. 6 Rates of migraine prevalence were similar for males and females aged 6-17 (2.1% and 2.3% respectively), with increased prevalence in females (6.8%) over males (2.6%) in 18-24-year-olds.
Previous studies of migraine in childhood have reported prevalence rates which have ranged from 0.4% to 27%. [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] Variability in the diagnostic criteria for migraine can partly explain the wide range of reported prevalence rates. There are no universally accepted diagnostic criteria for migraine as even the International Headache Society (IHS) criteria have been criticized. 19, 20 In our study a diagnosis of migraine was accepted if made by a health professional. Among school-aged children the average prevalence rate for migraine is from 3.8% to 3.9%, 7, 21 which is similar to our prevalence rate of 4.0% for those aged 19 years and younger. Several studies have shown an increase in prevalence as adolescence progresses. [7] [8] [9] [10] Similarly, migraine was twice as prevalent in our older adolescents than in the younger group.
Earlier studies have also shown an increased prevalence of migraine in girls, especially after puberty. In our population, the rates were 65% higher for girls aged 12-14 years, almost two and a half times higher for the 15-19-year-olds and three times higher among adult women.
Studies to date have represented regional groups of children and may, therefore, have limited applicability to other populations. The studies of Bille 7 and Sillanpää 8,9,11,14-18 have prospectively studied large cohorts of Swedish and Finnish children. Sillanpää, 8 , 9 h o w e v e r, showed the prevalence of migraine in Swedish-speaking children to be almost twice that of a simultaneously studied unselected group of Finnish-speaking children.
In this study slightly more than half reported treatment with drugs, diet or other therapies. Treatment was more likely employed by females and by those over the age of 20 years. More than 95% used drugs, although it was not possible to identify whether drug use referred to prescription or nonprescription medication. In a previous study of adult Canadians with migraine, 44% used prescription medications and 91% had used nonprescription drugs. 22 The evidence to support the use of most prophylactic therapies for childhood migraine is extremely poor, although common abortive therapies, such as ibuprofen, are effective. 23 Diet was used by 6.2% of respondents to treat their migraine in the current study. In a previous study of a regional clinic-based cohort, followed after 10 years, 6.6% reported that foods precipitated their headaches. 24 For those who chose other forms of treatment, very few used concomitant drug therapy. This suggests that there is a small population of migraine sufferers who manage their headaches with alternate therapies. Of more importance in this population-based sample approximately half of migraine sufferers, especially younger patients, manage their headaches without any specific form of therapy. Presumably these individuals use such methods as precipitant avoidance and sleep.
As the stratification and clustering involved in the sample's design may only partially be taken into account by the weights in the public use microdata sets, we chose to use sample variance rather than the population variance for our estimates of variability. Our derived estimates are likely to underestimate the true sample variance and overestimate the population variance.
To our knowledge, the question about migraine used in the National Population Health Survey was not validated against an external standard. A similar question "have you ever had migraine" has been validated against a diagnostic telephone interview administered by physicans trained in headache diagnosis, with a sensitivity of 75.8% (95% CI: 72.4, 79.0) and specificity of 86.4% (95% CI: 84.3, 88.3). 25 In an Internet based study of subjects reporting migraine, after reviewing subjects' narrative description of headache qualities, a neurologist assigned a high or moderate probability of migraine to 97%, and to 97% using IHS criteria. 26 These studies suggest that the question used in the National Population Health Survey may be valid, at least within adult populations. Despite the availability of the IHS criteria, there is ongoing disagreement about the diagnostic standards for pediatric migraine. 19, 20 When studied, the reliability of pediatric headache diagnosis (inter-observer agreement) ranges from 0.19 to 0.53 (weighted kappa). 27 We suspect that the question "do you have migraine headaches diagnosed by a health professional?" provides valid estimates of a basal rate of migraine prevalence.
Large, nationally representative datasets are important to guide health policy. Supplementary analyses of these same datasets have the potential to answer clinically relevant, important questions. One drawback to these supplementary analyses is that relevant and pertinent questions and their answers may (or may not) have been asked of the respondents within the original survey. Access to Statistics Canada health datasets is currently at an unprecedented level through the Data Liberation Initiative. It is our hope that other researchers will explore additional neurological questions within these datasets.
In conclusion, the prevalence of migraine diagnosed by a health professional increased progressively from a low of 1.78% in boys aged 12-14 years to a high of 10.71% in adult women. Approximately half used therapy with drugs, diet or other therapies, of whom the vast majority used medications. This study of a large diverse nationally representative cohort provides important information on the prevalence of migraine and preferred methods of managing headaches.
